384                     THE ELECTRIC FURNACE
any metal can be reduced, either by heating the oxide to a very high temperature, at which the affinity between the metal and; oxygen is lessened, so that the latter can be removed by means of carbon, or by dissolving the oxide or other ore of the metal in a suitable solvent, and applying an electrical force to tear the compound into two parts by electrolysis, thus liberating the metal. Aluminium, calcium, and other metals can be reduced by carbon at the high temperature of the electric furnace, but immediately combine with a further quantity of carbon, forming carbides, It is, therefore, necessary, when the pure metal is desired, to employ electrolysis instead of the direct reduction with carbon.
Aluminium has been termed " Silver from Clay" as it forms some 15 or 20 per cent, of ordinary clay, but the expense of extracting aluminium from clay would be so great that the richer ore, bauxite, is always employed as a source of this metal. Bauxite consists of alumina, the oxide of aluminium, combined with some water and associated with silica, oxide of iron, etc. If the natural bauxite were merely calcined to remove the water and then elec-trolyzed in the electric furnace, the iron and silicon would be reduced more readily than the aluminium. The resulting metal would therefore be impure and would be almost useless for most of the purposes to which aluminium is applied, though an impure metal, obtained in this way, would serve for the production of high temperatures by Dr. Goldschmidt's Thermit process. For the production of the pure metal the bauxite must be purified before being introduced into the electrolytic furnace. One method for effecting this is to digest the calcined bauxite in a solution of caustic soda, thus dissolving the alumina which is subsequently precipitate^ from the solution. A more recent process, that of Hall, consists IB mixing the calcined bauxite with a sufficient proportion of carbon or aluminium to reduce the whole of the impurities to the metallic! state. The mixture is then charged into a carbon-lined electife furnace and melted. The iron, silicon and other impurities ate reduced to the metallic state and collect at the bottom of the melted; mass, leaving a pure fused alumina suitable for use in the electrolytic' furnace.
The production of aluminium from alumina is effected by elee* trolysis as described in outline in Chapter I; Fig. i54l repre;seni| diagrainmatically a furnace used by the Pittsburg Reduction CQHH
a drawing by Prof. J. W, Richards in the Journal of the Institute, May, 1896, as a reducing agent, but the electrical method, mentioned in Chapter
